Mitochondrial poisons cause depletion of reduced glutathione in isolated hepatocytes.
Antimycin A, KCN, and 1-methyl-4-phenylpyridinium ion (MPP+) all produced a marked depletion of cellular GSH levels in freshly isolated hepatocytes. This effect was consistently observed before the onset of cytotoxicity and seemed to be correlated with the loss of cellular ATP induced by these mitochondrial poisons. Concentrations of GSSG remained unchanged both intracellularly and extracellularly, indicating that oxidation was not involved in the events leading to GSH depletion. Approximately 40% of the decrease of intracellular GSH was accounted for by efflux of this tripeptide, assessed by increased formation of cysteinyl-glutathione when hepatocytes were incubated in the presence of 0.2 mM cystine. Therefore, an overall loss of glutathione was observed during incubations with all three inhibitors of mitochondrial function. Addition of 10 mM fructose to the incubation media substantially protected against GSH depletion caused by antimycin A, KCN, and MPP+. These results indicate that energy-dependent mechanisms are involved in the maintenance of intracellular GSH levels, and suggest that GSH depletion may be a general phenomenon associated with impairment of mitochondrial function.